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Making Plasmacytoid Dendritic Cells
PAGE 37
The secretion of type I interferons represents a rapid andpowerful innate immune response to viral infections. Inmammals, this
response is primarily mediated by a unique immune cell type, the plasmacytoid dendritic cell (PDC). Using genetic deletion
approaches inmice, Cisse et al. identify the basic helix-loop-helix transcription factor (E protein) E2-2 as a critical and specific
regulator of PDC development They also show that E2-2 haploinsufficiency in human Pitt-Hopkins syndrome patients is asso-
ciated with impaired PDC responses, thus highlighting a conserved function of E proteins in the innate immune system.
Feeding Inflammation in the Hypothalamus
PAGE 61
Excessive nutrient intake (overnutrition) is associated with systemic metabolic inflamma-
tion, but it is unclear whether metabolic inflammation compromises the neural regulatory
systems to promote diseases associated with overnutrition. Zhang et al. now link metabolic
inflammation due to overnutrition with the hypothalamic dysregulation of energy homeosta-
sis. Although normally inactive, the proinflammatory IKKb/NF-kB pathway in the hypothal-
amus is activated by overnutrition in connection with endoplasmic reticulum stress in the
hypothalamus. Forced activation of hypothalamic IKKb/NF-kB interrupts central insulin/lep-
tin signaling and actions, whereas suppressing hypothalamic IKKb/NF-kB protects against
obesity and glucose intolerance. Suppressing hypothalamic IKKb/NF-kB may represent
a new strategy to combat obesity and related diseases.
A Network of Host Factors for HIV Infectivity
PAGE 49
During early steps of replication leading to viral DNA integration, HIV-1 exploits a repertoire of host cellular functions. Here,
Koenig et al. used a comprehensive genome-wide approach to identify these host factors that abet viral infection, combining
short interfering RNA-mediated gene silencing with interrogation of protein-protein interaction databases and gene expres-
sion profiling. This work uncovers roles for numerous cellular factors, including those involved in actin- and microtubule-
based processes and protein modification (such as phosphorylation, sumoylation, and ubiquitination). Surprisingly, this anal-
ysis also reveals a role for the DNA repair machinery during viral reverse transcription and indicates a potential mechanistic
coupling between nuclear import and viral DNA integration.
MRN Breaks Away from ATM in DNA Damage Repair
PAGE 85 and PAGE 97
The Mre11/Rad50/Nbs1 (MRN) complex is a sensor of DNA double-strand breaks (DSBs)
that triggers cell cycle checkpoints by activating the ATM kinase. Although Mre11 has
both endo- and exonuclease activities, their functional significance has been unclear. In
this issue, Buis et al. uncover a direct role for the nuclease activities of Mre11 in DSB repair,
as mice expressing nuclease-deficient Mre11 recapitulate the phenotypes of mice lacking
the MRN complex. The nuclease activities are not required for checkpoint activation, sug-
gesting that the MRN complex plays two distinct roles in DNA damage recognition and re-
pair. In a related paper, Williams et al. report structural and mutational analyses of Mre11
bound to DNA, revealing mechanistic insight into the endonuclease and DNA synapsis ac-
tivities in DSB repair. Together, these provide insights into the effects of Mre11 inactivation
in the ataxia telangiectasia-like disorder, a condition implicated in cancer development.
On Par in Bacterial DNA Replication
PAGE 74
The Par system, consisting of three genes (parA, parB, and parC), is present on bacterial chromosomes in a wide variety of
species and has been implicated in chromosome segregation, DNA replication, cell division, and microbial development.
Mutations in these genes are often pleiotropic, and the molecular events underlying the phenotypes have been unclear.
Murray and Errington now show that the ParA ortholog of Bacillus subtilis, Soj, is a dynamically localized regulator of the
bacterial DNA replication initiation protein DnaA. Their results suggest that misregulation of replication initiation accounts
for a number of the diverse phenotypes caused by disruption of the Par system, underscoring the importance of regulating
DNA replication initiation to ensure proper cell growth.Cell 135, October 3, 2008 ª2008 Elsevier Inc. 1
STIMulating Ca2+ Entry
PAGE 110
Stromal interactionmolecule-1 (STIM1) is an endoplasmic reticulum (ER) transmembrane protein that activates plasmamem-
brane Ca2+ channels upon sensing a decrease in ER luminal Ca2+ levels. This results in sustained cytoplasmic Ca2+ influx in
a process known as store-operated calcium entry (SOCE). Here, Stathopulos et al. present the NMR structure of the Ca2+-
sensing region of STIM1 consisting of the EF-hand and sterile a motif (SAM) domains. In combination with biochemical
and cellular studies, the structure reveals that the integrity of the intramolecular interaction between the EF-hand and SAM
domains is central to initiation of SOCE, where destabilization by Ca2+ depletion or mutations in either domain triggers SOCE.
Rearward Ho! Bundling Actin and Myosin for Travel
PAGE 123
Cell movement involves a cycle of steps, including protrusion and attachment at the leading edge and the subsequent
disruption of adhesions and contraction at the rear of the migrating cell. Retrograde flow of actin and myosin motor proteins
is essential for both membrane protrusion and contraction. Tan et al. report that the Rho GTPase effector kinase MRCK is
linked to myosin 18A by a newly identified adaptor protein, LRAP35. They characterize the functional consequences of
the interaction and suggest that the tripartite complex plays a role in the assembly of lamellar actomyosin bundles whose
retrograde flow is essential for cell protrusion and migration.
Aurora Numbs One Side
PAGE 161
Diverse cell types can arise from an asymmetric division during which cell fate determinants
localize asymmetrically and are therefore inherited by only one of the two daughter cells. The
prototype of such a segregating determinant is the Drosophila protein Numb. Although its
asymmetric segregation was identified 14 years ago, themechanismof its unusual polarized
segregation has remained elusive. Wirtz-Peitz et al. now show that a cascade of phosphor-
ylation events initiated by the kinase Aurora-A culminates in the release of Numb from one
side of the plasma membrane and is responsible for its crescent-shaped accumulation on
the opposite side.
The Spectrum of Spectraplakin Function
PAGE 137
Coordinated interactions between the microtubule and actin cytoskeletons are critical to many cellular processes. Spectra-
plakins are a family of proteins that bind to both filamentous actin andmicrotubules, although their role in coordinating the two
cytoskeletal systems is unclear. Wu et al. examined the effects of disrupting expression of ACF7, a member of the spectra-
plakin family, in the mouse epidermis. Intriguingly, in the absence of ACF7, actin fibers no longer guide microtubule growth,
with pronounced consequences for cell adhesion, cell migration, and wound repair. This study also reveals that ACF7 has an
ATPase motor regulated by actin that is essential for these roles. These findings provide new insights into how dynamic
interactions between microtubules, actin, and spectraplakins sustain directional cell movement.
Pathogenic Fungi Get Resourceful
PAGE 174
Although fungal infectionsareof increasingclinical significance, far less is knownaboutmechanisms
ofpathogenesis in fungi than inbacteria. Liuetal. havenowoptimizedmethods tobombard theyeast
Cryptococcus neoformanswith DNA-coated particles to produce a collection of 1201 targeted bar-
coded gene knockout mutants.C. neoformans is a major cause of mortality worldwide among HIV-
infected individuals. Systematic phenotyping of the infectivity of the knockout mutants in mice and
for knownvirulence attributes in vitro yielded over 50new infectivity factors. This deletion library pro-
vides a valuable resource with which the pathogenicmechanism of fungal infection can be studied.
Shackling Transcription in Germ Cell Precursors
PAGE 149
Transcription is globally repressed in germ cell precursors during embryogenesis in most animals. Guven-Ozkan et al. show
that this repression in the newly fertilized zygote ofC. elegans, which is also the first germline precursor, is due to cytoplasmic
sequestration of the essential general transcription factor, TAF-4. Exclusion of TAF-4 from the nucleus is mediated by binding
to two cytoplasmic zinc finger proteins, OMA-1 and OMA-2, shown previously to be essential for oocyte maturation. This se-
questration, which occurs in embryos but not oocytes, is developmentally regulated via phosphorylation by theMBK-2 kinase
that is activated upon oocyte maturation and fertilization.Cell 135, October 3, 2008 ª2008 Elsevier Inc. 3
